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Joseph S. Coselli, MD, Houston, Tex
Purpose: The mortality rate for elective repair of thoracoabdominal aortic aneurysms is as low as 4% in some surgical
centers. However, patients with emergent presentation with acute pain, rupture, or complicated acute dissection
traditionally have a poor outcome. We evaluated the results of surgery in a large contemporary series of patients with acute
presentation at a tertiary referral center with a special interest and experience in aortic surgery.
Methods: Between 1986 and 1998, 1220 patients underwent repair of thoracoabdominal aortic aneurysms. One hundred
twelve patients had acute presentation, and 1108 patients underwent elective repair. Data were collected in a prospectively
generated database.
Results: Seventy-six patients had rupture, and 36 patients had acute dissection without rupture. The operative mortality
rate was 6% for elective cases and 17% for acute cases (P .0004). The long-term survival was longer for the elective group
compared with the acute group (mean, 8.3  0.4 years versus 5.5  0.7 years; P < .005). Age did not influence survival
rate in the acute group. Postoperative pulmonary complications, paraplegia/paraparesis, and renal impairment occurred
in 45%, 14%, and 25%, respectively, of acute cases and were significantly more common than in elective cases (P < .01).
Left heart bypass was used in 34 acute patients (30%), and intercostal arteries were reattached in 66 acute patients (59%).
Surgery without the use of either adjunct was associated with significantly higher mortality and renal impairment rates.
Conclusion: Repair of thoracoabdominal aortic aneurysms with acute presentation is associated with worse outcome
compared with elective cases. Nevertheless, repair may be performed with reasonable mortality and morbidity rates at
specialized centers. In the acute setting, the use of surgical adjuncts is associated with improved outcome and should be
used when possible. Age does not impact on survival rate in patients with acute presentation, and surgery should not be
restricted to only younger patients. (J Vasc Surg 2002;35:1171-8.)
Advances in surgical technique have decreased mortal-
ity rates after elective repair of thoracoabdominal aortic
aneurysm (TAAA) to as low as 4% to 15% in specialist
centers.1-3 The incidence rate of postoperative morbidity,
including paraplegia, renal failure, and cardiopulmonary
events, although not insignificant, has also decreased. Un-
fortunately, a significant number of patients still have emer-
gent presentation with either free or contained rupture or
with acute aortic dissection. Despite the relative frequency
of emergency presentation, which varies between 4% and
33% in the larger surgical series of TAAA,4-7 little has been
published specifically examining the surgical outcomes and
operative management of this select group of patients.
Because mortality and morbidity rates reported in the liter-
ature vary widely,8,9 the aim of this study was to examine
the outcome of a large series of patients undergoing emer-
gency surgical repair of TAAA at a tertiary referral center.
Secondary aims were to identify factors associated with
poorer outcome and to assess the effectiveness of adjunctive
surgical techniques, such as left heart bypass (LHB) and
intercostal artery reimplantation, in the acute setting.
PATIENTS AND METHODS
Patients. A prospectively collected computerized da-
tabase was analyzed and consisted of preoperative, intraop-
erative, and postoperative data collected on 1220 consecu-
tive patients who underwent repair of TAAA by the senior
author between January 1, 1986, and December 31, 1998.
One hundred twelve patients (9%) had acute presentation,
62 (55%) of which were male and 50 (45%) of which were
female (Table I). Gender ratio was similar between the
acute and elective groups. However, patients in the acute
group were older (mean age, 70 years versus 65 years; P 
.0002). Seventy-six patients (68%) had rupture. The rup-
tured aneurysms were caused by medial degenerative dis-
ease in 58 patients (76%) and associated with either acute or
chronic dissection in 10 and eight patients (13% and 11%),
respectively. Sixty-eight patients (89%) had contained rup-
ture, eight patients (11%) had contained rupture with evi-
dence of leak into the pleural or peritoneal cavities, three
patients (4%) had rupture into an adjacent organ, and only
two patients (3%) had free rupture. Most patients (97%)
were hemodynamically stable, and the mean blood pressure
at presentation was 132/76  23/14 mm Hg. Thirty-six
patients (32%) in the acute group had acute dissection
without evidence of rupture. Patients in extent I were more
likely to have acute presentation (46% versus 33%; P 
.009). Conversely, as shown in Table II, a greater propor-
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tion of elective cases was seen in extent III (17% versus 9%;
P .02). Both groups were similar with respect to premor-
bid conditions, with the exception of chronic obstructive
pulmonary disease (COPD), which was significantly more
prevalent in patients with acute presentation (Table I).
Study variables and definitions. Acute presentation
was defined according to previously published interpreta-
tions10-12 and included patients with acute pain, free or
contained rupture, or complicated acute dissection. Rup-
ture of TAAA was defined as loss of continuity of the aortic
wall in the region of the aneurysm associated with fresh
blood outside the wall of the aneurysm. Aortic dissections
were considered acute when surgery was performed within
14 days of the onset of symptoms and chronic when per-
formed after 14 days. Increasing aneurysm size, ongoing or
worsening pain, end-organ ischemia, and inability to con-
trol hypertension were indications for operation. Aneu-
rysms were classified on the basis of extent as defined by
Crawford and associates.13
Early mortality (operative mortality) was defined as
death occurring within 30 days from the date of surgery or
within the initial hospitalization. Late mortality was defined
as death occurring after the initial hospitalization and be-
yond 30 days from the date of surgery. Postoperative renal
impairment was defined as serum creatinine level of 3
mg/dL or greater (if normal before surgery), and renal
failure was defined as renal impairment necessitating he-
modialysis. All patients with postoperative neurologic def-
icits involving the lower extremities were included in the
paraplegia/paraparesis category, regardless of whether the
deficit was weakness (paraparesis) or paralysis (paraplegia),
immediate or delayed, transient or permanent. Pulmonary
complications were defined as ventilatory support exceeding
48 hours, reintubation, adult respiratory distress syndrome,
atelectasis necessitating bronchoscopy, chylothorax, pro-
longed air leak, pleural effusion necessitating drainage,
pneumonia, or pneumothorax necessitating evacuation.
Surgical technique. The essential details of operative
repair for the treatment of thoracoabdominal aneurysms
have been reported previously.1,8,14 Circumstances related
to the presentation of the ruptured or dissected aneurysm
mandated flexibility with regards to operative technique,
and surgical approach was tailored to the presenting fea-
tures of each individual case. In most cases, spinal cord
protection was achieved with moderate heparinization
(1 mg/kg) and aggressive reattachment of critical inter-
costal arteries. Mild hypothermic drift to between 32°C
and 33°C (esophageal temperature) was permitted. Pro-
phylactic use of steroids was inconsistent. Other adjuncts,
including naloxone hydrochloride, spinal cord cooling, or
intrathecal papaverine hydrochloride, were not used. Al-
though cerebrospinal fluid drainage is now used routinely
during extensive repairs, it was not used in any patient
during the study period. Somatosensory and motor-evoked
potential monitoring were not used. Routine reattachment
of patent segmental intercostal and lumbar arteries in the
Table I. Demographic and preoperative data (No. of patients)
Variable
Elective
(n  1108)
Acute
(n  112) P value
Male gender 659 (59%) 62 (55%) NS
Female gender 449 (41%) 50 (45%)
Mean age ( SD; years) 65  12 70  8 .0002
Previous aneurysm repair 467 (42%) 35 (31%) .03
Previous TAAA 39 (4%) 9 (8%) .04
Hypertension 852 (77%) 88 (79%) NS
COPD 435 (39%) 56 (50%) .03
Coronary artery disease 397 (36%) 38 (34%) NS
Cerebrovascular disease 125 (11%) 10 (9%) NS
Renal impairment 137 (12%) 14 (13%) NS
Hemodialysis dependence 14 (1%) 4 (4%) NS
Diabetes 63 (6%) 6 (5%) NS
NS, Not significant.
Table II. Aneurysm cause and extent according to Crawford’s classification (No. of patients)
Variable
Elective
(n  1108)
Acute
(n  112) P value
Degenerative (non dissection) 844 (76%) 58 (52%) .00001
Acute dissection — 46 (41%) —
Chronic dissection 264 (24%) 8 (7%) .00001
Extent I 371 (33%) 52 (46%) .009
Extent II 339 (31%) 32 (29%) NS
Extent III 191 (17%) 10 (9%) .02
Extent IV 207 (19%) 18 (16%) NS
NS, Not significant.
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eight thoracic vertebrae (T8) to the first lumbar vertebrae
region was performed whenever possible. Intercostal arter-
ies in the region from T4 to T8 usually were ligated if they
exhibited heavy retrograde bleeding when the aorta was
opened. If the intercostal arteries between T8 and the first
lumbar vertebrae were occluded, however, the proximal
patent intercostal arteries (T4 to T8) were reattached to
preserve protection. In patients with extensive aneurysms at
high risk for postoperative paraplegia (Crawford extents I
and II) and particularly in those with acute dissection, distal
aortic perfusion was performed when possible, with circu-
latory bypass from the left atrium (or one of the pulmonary
veins) to the distal aorta, or less commonly, the femoral
artery.
Statistical analysis. Statistical analysis was performed
with the SAS (release 6.10; SAS Institute, Inc, Cary, NC)
and SPSS (release 6.1.3; SPSS, Inc, Chicago, Ill) statistical
software packages. Categoric variables were analyzed with
the two-tailed Fisher exact test, and continuous variables
were analyzed with the Student t test. Associations that
emerged with significance levels below .25 were analyzed
via multiple logistic regression with stepwise model selec-
tion. Associations were considered statistically significant
when P values were less than .05. Actuarial survival rates
were estimated with the Kaplan-Meier method and were
compared with the log-rank test.
RESULTS
No intergroup differences were found in aortic cross-
clamp time, in LHB times, or in the duration of renal or
visceral ischemia (Table III). LHB and reattachment of
intercostal vessels were performed in similar proportions of
patients in each group, with the exception of patients in
extent II in whom intercostal artery reattachment was
performed more commonly in the elective group. Similar
volumes of cell saver blood and platelets were transfused in
each group. However, patients with acute presentation
received significantly greater amounts of packed red blood
cells and cryoprecipitate (Table III).
There were two (2%) intraoperative deaths in the acute
group and two (0.2%) in the elective group (P .04). Early
and late mortality rate was greater for patients with acute
presentation compared with those in the elective group
(Table IV). When analyzed with aneurysm extent, early
mortality rate was greater for aneurysms in extent I, III, and
IV with emergency repair. Late mortality rate was greater
only for aneurysms in extent I and II (Table V). Mean
long-term survival was 8.3  0.4 years for the elective
group and 5.5  0.7 years for the acute group (P  .005,
with log-rank test; Fig). Even when early deaths were
excluded from analysis, survival differences remained
(mean, 9.0  0.4 years for elective versus 6.7  0.8 years
for acute; P  .05, with log-rank test). Causes of mortality
in the acute group are outlined in Table VI.
Complications are summarized in Table VII. Paraple-
gia and paraparesis, stroke, pulmonary complications, and
renal impairment were significantly more common in the
acute group. When subdivided by aneurysm extent, para-
plegia/paraparesis rates were significantly greater for acute
patients in extents I and II (Table V). Increased incidence
rate of renal failure was found only among those patients
with acute presentation with extent IV aneurysms (28%
versus 5%; P  .002).
LHB was used in 349 patients (31%) treated electively
and in 34 patients (30%) with acute presentation (P  not
significant). In the acute group, LHB was associated with a
Table IV. Mortality data (no. of patients)
Variable
Elective
(n  1108)
Acute
(n  112) P value
Intraoperative death 2 (0.2%) 2 (2%) .04
30-Day death 48 (4%) 10 (9%) NS
In-hospital death 69 (6%) 18 (16%) .0007
Early mortality 70 (6%) 19 (17%) .0004
Late mortality 95 (9%) 23 (21%) .0003
NS, Not significant.
Table III. Intraoperative data (mean  standard deviation)
Variable
Elective
(n  1108)
Acute
(n  112) P value
Aortic cross-clamp time (min) 46  18 48  18 NS
Pump time (min) 29  23 25  6 NS
Renal ischemia time (min) 40  16 42  17 NS
Visceral ischemia time (min) 41  16 44  16 .25
Cell saver (No. units) 11  8 10  7 .34
Packed red cells (No. units) 5  4 7  5 .0001
Platelets (No. units) 16  13 18  14 .14
Cryoprecipitate (No. units) 3  8 6  12 .0001
Left heart bypass (No. patients) 349 (31%) 34 (30%) NS
Intercostal reattachment (No. patients) 692 (62%) 66 (59%) NS
Mean number of intercostal pairs reattached 2.8  1.2 2.5  1.2 .162
Surgery without left heart bypass or
intercostal reattachment
376 (34%) 41 (37%) NS
NS, Not significant.
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significantly decreased incidence rate of postoperative renal
impairment and fewer late deaths (Table VIII). Decreased
early mortality rate approached statistical significance (P 
.054). Intercostal arteries were reattached in 692 patients
with elective treatment (62%) and in 66 patients in the
acute group (59%; P  not significant). Reattachment of
intercostal arteries was associated only with decreased inci-
dence rate of renal impairment (P  .014). Patients who
did not undergo either LHB or intercostal artery reattach-
ment had a significantly higher incidence rate of early death
and renal impairment. Although longer aortic cross-clamp
times were associated with higher rates of early mortality,
paraplegia/paraparesis, postoperative renal impairment,
and hemodialysis in the elective group, no significant asso-
ciation in the acute group was found (Table IX).
Multivariable analysis results of preoperative data iden-
tified previously repaired TAAA, preoperative hemodialy-
sis, extent I aneurysms, and increasing age as independent
predictors for acute presentation (Table X). No variables,
including age and aneurysm extent, independently pre-
dicted early or late mortality or paraplegia/paraparesis.
Extent IV TAAA was an independent predictor of postop-
erative renal failure (odds ratio, 8.44; P  .0027).
DISCUSSION
Despite the large number of consecutively enrolled
patients in this study and the prospective collection of data,
this study remains a retrospective analysis. Therefore, the
study is limited by selection bias, temporal variations in
surgical practice, potential inaccuracies of data reporting,
and other shortcomings associated with retrospective stud-
ies. Nevertheless, the study attempts to document the
surgical outcomes of a large series of acutely presenting
TAAA by a single surgeon at a tertiary referral center.
The overall mortality rate associated with acute presen-
tation was 17%, compared with 6% in those patients under-
going elective repair. Furthermore, patients who had aneu-
Table V. Postoperative mortality and morbidity rates according to aneurysm extent
Variable
Extent I Extent II Extent III Extent IV
Elective Acute Elective Acute Elective Acute Elective Acute
Early mortality 23 (6%) 8 (15%)* 31 (9%) 4 (13%) 8 (4%) 3 (30%)* 8 (4%) 4 (22%)*
Late mortality 26 (7%) 9 (17%)* 31 (9%) 9 (28%)* 19 (10%) 1 (10%) 19 (9%) 4 (22%)
Paraplegia/paraparesis 11 (3%) 5 (10%)* 21 (6%) 9 (28%)* 6 (3%) 1 (10%) 2 (1%) 1 (6%)
Renal failure 8 (2%) 3 (6%) 31 (9%) 2 (6%) 11 (6%) 1 (10%) 11 (5%) 5 (28%)*
Pulmonary complications 146 (39%) 22 (42%) 125 (37%) 15 (47%) 48 (25%) 5 (50%) 46 (22%) 8 (44%)*
Stroke 5 (1%) 3 (6%) 7 (2%) 1 (3%) 2 (1%) 1 (10%) 1 (1%) 0 (0%)
* Denotes P  .05.
Survival rates of patients after repair of TAAA performed either after acute presentation (112 patients) or electively
(1108 patients; P  .0001).
Table VI. Causes of early mortality in 19 patients with
acute presentation TAAA
Cause of death
No. of
patients
Multiple organ failure 9 (47%)
Cardiac complications 4 (21%)
Stroke 3 (16%)
Hemorrhage 2 (11%)
Pulmonary complications 1 (5%)
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rysm rupture had an early mortality rate of 21%. This
finding is not only intuitive but is also in agreement with
other published series.2,3,6,7,9 The patients that comprise
this series generally were hemodynamically stable on pre-
sentation at our institution and were, to a certain degree,
self-selected. Most patients with free rupture exsanguinate
rapidly and do not survive long enough to be transported to
a surgical facility. This probably explains the lower opera-
tive mortality rate compared with the high mortality rate
historically associated with ruptured abdominal aortic an-
eurysm (AAA) repair. In fact, only two patients in this series
had profound shock. Both of these patients had postoper-
ative paraplegia develop. Although one patient died of a
stroke 82 days after surgery, the other patient is alive 7 years
after surgery. Of note is that patients with acute dissection
without rupture had an early morality rate quite similar to
patients in the elective group (9% versus 6%; P  .496),
which underscores the importance of rupture as a predictive
factor for poor outcome. Acute presentation had a negative
effect not only in terms of early mortality but also associated
with an increased number of late deaths and reduced long-
term survival rates. Although patient age was not an inde-
Table VII. Postoperative complications
Variable
Elective
(n  1108)
Acute
(n  112) P value
Pulmonary complications 365 (33%) 50 (45%) .01
Renal impairment 105 (9%) 28 (25%) .00001
Hemodialysis 61 (6%) 11 (10%) .055
Paraplegia/paraparesis 40 (4%) 16 (14%) .00001
Paraplegia 15 (1%) 8 (7%) .0005
Paraparesis 25 (2%) 8 (7%) .008
Stroke 15 (1%) 5 (4%) .03
Cardiac complications 86 (8%) 13 (12%) NS
Sepsis 18 (2%) 6 (5%) NS
Gastrointestinal complications 25 (2%) 5 (4%) NS
Postoperative bleeding 23 (2%) 4 (4%) NS
Wound complications 49 (4%) 5 (4%) NS
NS, Not significant.
Table VIII. Mortality and morbidity rates according to use of spinal cord protection among patients with acute
presentation
Left heart bypass Intercostal artery reattachment One or both adjuncts
No
(n  78)
Yes
(n  34) P value
No
(n  46)
Yes
(n  66) P value
No
(n  41)
Yes
(n  71) P value
Early mortality 17 (22%) 2 (6%) .054 11 (24%) 8 (12%) .127 11 (27%) 8 (11%) .041
Late mortality 20 (26%) 3 (9%) .046 12 (26%) 11 (17%) .243 12 (29%) 11 (15%) .094
Paraplegia/paraparesis 14 (18%) 2 (6%) .086 8 (17%) 8 (12%) .583 7 (17%) 9 (13%) .578
Renal impairment 25 (32%) 3 (9%) .0005 17 (37%) 11 (17%) .014 16 (39%) 12 (17%) .011
Hemodialysis 10 (13%) 1 (3%) .167 7 (15%) 4 (6%) .108 7 (17%) 4 (6%) .053
Table IX. Postoperative mortality, paraplegia/paraparesis, and renal failure versus mean aortic cross clamp time
(minutes  standard deviation)
Elective Acute
Aortic clamp time P value Aortic clamp time P value
Early mortality Y 53  19 .001 51  21 .299
N 45  18 46  17
Late mortality Y 44  18 .391 51  19 .245
N 46  18 46  17
Paraplegia/paraparesis Y 55  19 .004 51  17 .337
N 45  18 46  18
Renal impairment Y 54  19 .0001 51  17 .15
N 45  18 46  17
Hemodialysis Y 56  19 .0001 55  20 .197
N 45  18 46  17
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pendent predictor of early mortality among patients in
either the acute or the elective groups, age differences likely
impacted on the poorer long-term survival rate of the acute
group. Patients in the acute group were an average of 5
years older (mean age, 70 years) than their elective coun-
terparts, and when patients in the elective group were
stratified for age, those younger than 70 years had signifi-
cantly longer survival rates than patients older than 70 years
(mean, 7.5  0.2 years versus 6.9  0.9 years; P  .0005,
with log-rank test). Higher rates of pulmonary and renal
complications and peripheral and central neurologic defi-
cits in the acute group undoubtedly influenced not only
short-term but also long-term survival. Although little data
exist for acute presentation TAAA with which to compare
our long-term results, Soisalon-Soininen and colleagues15
examined long-term survival after repair of ruptured and
nonruptured AAA. In their series, patients with ruptured
AAA who survived beyond the initial perioperative period
continued to have a worse outcome compared with patients
with elective treatment.
As in other reports,5,12,16 pulmonary complications
were the most frequent postoperative event and occurred
significantly more often in the acute group. Although the
acute group consisted of more patients with chronic lung
disease, no correlation was found between the develop-
ment of postoperative pulmonary complications and pre-
operative COPD for either group. Pulmonary complica-
tions correlated with postoperative renal failure (Pearson
correlation  .306; P  .001). The distribution of pulmo-
nary complications was similar for aneurysms of all extents.
Age has been suggested as a predisposing factor.12 How-
ever, increasing age was associated with respiratory sequelae
only for patients treated electively. In patients undergoing
emergency repair of TAAA, multiple factors, such as in-
creased transfusion and volume requirements, postopera-
tive renal impairment, pain, and poor preoperative condi-
tion, likely exert more of a negative effect on pulmonary
function than age alone.
The most dreaded complication after TAAA repair is
the development of paraplegia. Although several reports
have failed to document a significant association between
paraplegia/paraparesis and aneurysm rupture,7,17,18 the
correlation is well established in other studies. Indeed,
rupture is a major risk factor for paraplegia in the predictive
model of Acher et al.11 Cambria et al2 reported a 54%
incidence rate in patients with rupture compared with 10%
without rupture (P  .0001). Schepens et al19 reported
258 patients with TAAA repair. Rupture was an indepen-
dent variable for risk of paraplegia/paraparesis, with an
incidence rate of 15% and an odds ratio of 3.3. In Craw-
ford’s total experience of 1509 patients, as reported by
Svensson et al,4 which does not include patients in this
study, rupture was predictive of postoperative paraplegia/
paraparesis in both univariate and multivariable analyses
(incidence rate, 26%; odds ratio, 2.58; P  .0073). In that
series, extent I and extent II aneurysms had paraplegia/
paraparesis rates of 15% and 31%, respectively. In our study,
extent I and extent II aneurysms had paraplegia/parapare-
sis rates of 3% and 6%, respectively, for elective patients, and
10% and 28%, respectively, for patients with acute presen-
tation (P .005). Only acute extent III aneurysms failed to
show a higher paraplegia/paraparesis rate compared with
elective cases, but this probably reflects the fact that there
were only 10 patients in this group. The reasons for the
observed increased incidence rate are not completely evi-
dent from our data. Poorer tissue planes as the result of
dissection or intramural hematoma, increased bleeding,
coagulopathy, and poor collateralization likely play a role.
The incidence rate of renal failure after TAAA repair
varies in the literature between 3% and 27%.3,8,11,20-22
Direct comparisons between series are difficult, however,
owing to differences in the definition of renal failure. For
the purposes of this study, we considered renal failure
synonymous with the need for postoperative hemodialysis
and renal impairment to be present when the serum creat-
inine level was greater than 3 mg/dL. Renal impairment
was significantly more common in the acute group (25%
versus 9%; P  .00001). Postoperative renal failure oc-
curred in 10% of patients with acute presentation and in 6%
of patients with elective treatment; this difference ap-
proached statistical significance (P  .055). This rate of
renal failure is substantially lower than reported in other
series of TAAA repair after acute presentation and may be
related to our strict definition of renal failure. Velazquez et
al17 reported a 17% incidence rate of postoperative hemo-
dialysis among 33 patients with emergently repaired TAAA,
and Mastroroberto and Chello12 documented renal failure
in six of 19 patients (32%) necessitating emergency opera-
tion. Both of these series used the use of LHB and distal
aortic perfusion routinely. With stratification according to
aneurysm extents, only acutely presenting extent IV aneu-
rysms were associated with a significantly higher incidence
rate of postoperative renal failure compared with elective
treatment. Aneurysms confined to this region are more
likely to be degenerative in nature and occur in an older
group of patients than acute dissection. Associated athero-
sclerotic stenosis of one or both renal arteries, the presence
of preoperative renal dysfunction, and the greater need for
renal artery reconstruction in this group contribute to the
increased risk of postoperative renal failure.21
Strategies for providing visceral and renal protection
during TAAA repair have evolved substantially during the
series.21,23-26 In selected patients treated with LHB, we
Table X. Multivariable analysis of preoperative factors
predictive of acute presentation
Variable P value
Odds
ratio
Preoperative predictors of acute presentation
Previously repaired TAAA .0004 4.76
Preoperative hemodialysis .015 4.66
Extent I TAAA .0002 2.20
COPD .187 1.63
Increasing age .0003 1.05/y
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have perfused the celiac, superior mesenteric, and renal
arteries with blood during their reattachment with balloon
catheters attached to the LHB circuit. In those treated
without LHB, we often administer cold crystalloid to the
renal arteries via balloon catheters. We are continuing to
evaluate alternative perfusion strategies, including the com-
bination of visceral blood perfusion and renal cold crystal-
loid perfusion, in patients with the most extensive aneu-
rysms; we have recently shown that this strategy reduces the
risk of renal dysfunction when compared with blood perfu-
sion alone.27
With regard to the use of adjuncts to prevent paraple-
gia/paraparesis, we have recently reported the use of LHB
in the surgical management of TAAA: in patients with
extent I or II aneurysms, LHB did not reduce mortality rate
but did significantly reduce the risk of paraplegia/parapa-
resis.28 In this study, the subgroup of patients with acute
presentation with extent I and II aneurysms had a signifi-
cant reduction in paraplegia/paraparesis rates when LHB
was used (6% versus 25%; P  .035). Furthermore, there
was a significant reduction in late (but not early) mortality
rate. No significant effect of LHB on renal function was
seen in this group of patients. When LHB was analyzed
across acutely presenting aneurysms of all extents, signifi-
cance was lost regarding paraplegia/paraparesis rates.
However, a highly significant decrease in renal impairment
(Table VIII) was seen. Although there is no direct evi-
dence, we postulate that LHB may be particularly effective
in patients with acute presentation because of its ability to
reperfuse partially ischemic organs, already compromised
by hypotension or dissection. In the elective setting, the
observed lesser effect may be the result of the fact that
patients generally do not have a significant period of pre-
operative hypotension and resulting organ ischemia. Reat-
tachment of intercostal arteries was performed in 66 pa-
tients (59%) and had no statistical impact on mortality or
paraplegia/paraparesis rates in patients, either overall or in
the extent I and II subgroups. Similar findings were ob-
tained in the electively treated group, contrary to data
reported by other investigators18 where protective effects
have been found. We noted a positive correlation between
decreased renal insufficiency after surgery and intercostal
vessel reattachment. Although surprising, this might be
explained by the fact that a greater proportion of patients
with extent IV aneurysms had associated renal impairment;
in this group of patients, intercostal vessels rarely necessi-
tate reattachment. In addition, in patients with extent I, II
or III aneurysms, the inability to reattach intercostal arter-
ies may be an indicator of poor quality of the aortic wall and
extensive atherosclerosis, which may negatively impact re-
nal arterial perfusion. When we examined the use of one or
both surgical adjuncts compared with surgery without ad-
juncts, statistically significant reductions were found in
early and late mortality rate and in renal impairment rate
(Table VIII). In terms of clinical significance, the previous
findings need to be interpreted with caution. For instance,
the ability to perform LHB or intercostal artery reattach-
ment likely was highly influenced by the acuity of the
presentation and by the extent and quality of the aneurysm
itself. Finally, in light of the results of our recent random-
ized clinical trial regarding cerebrospinal fluid drainage, we
currently advocate this adjunct for patients with extent I or
II aneurysms, provided the patient’s condition is stable
enough for preoperative drain placement.29
In summary, acute presentation of TAAA is associated
with higher incidence rates of early and late mortality,
neurologic deficit, and renal failure. Nevertheless, accept-
able results may be achieved with emergency surgery in
specialized experienced centers. Given the poorer out-
comes when LHB and intercostal artery reattachment were
omitted, we favor their use whenever possible for patients
with acute presentation. Lastly, age does not appear to be a
factor in terms of outcome, and the authors firmly believe
that emergency operation should not be withheld from
patients on the basis of age alone.
We thank Autumn Jamison for providing database
management, statistical analysis, and invaluable assistance
with manuscript preparation and Ada Kyriasoglou for pro-
viding additional assistance with patient follow-up.
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